Acute rheumatic fever (ARF) is an acute disease of childhood characterized by clinical and laboratory features of systemic inflammation. Although the incidence of ARF has declined in developed countries, it remains high in developing countries and also in poorly resourced communities of developed countries 1, 2 .
In mild cases, treatment with acetylsalicylic acid (ASA) is mostly effective in resolving inflammation. In moderate and severe cases steroids together with non-steroidal antiinflammatory drugs (NSAIDs) are required to resolve inflammation. The typical steroid is methyl prednisolone (mPSL) and ASA is the most commonly used NSAID in the treatment of ARF with a dramatic response and resolution of fever and arthritis in 1 to 3 days. However, there is no documented evidence showing superior efficacy of any drug (steroids or NSAIDs) in reducing the risk of rheumatic valve disease (RVD) in patients with ARF 3 .
The successful use of NSAIDs other than ASA has been reported in the treatment of other childhood rheumatic diseases [4] [5] [6] . However, such studies are lacking for the treatment of ARF. There are a few reports showing good results with naproxen (NXN) and tolmetin [7] [8] [9] . So, we are in need of new randomized-controlled trials or well-designed cohort studies addressing other anti-inflammatory agents to establish an evidence for the efficacy of these drugs in the treatment of ARF 3 . This is a retrospective study and the objective of this study was to compare the clinical efficacy and safety of NXN to ASA in the treatment of ARF. The reduction in inflammation, frequency of adverse drug reactions and rebound rates were compared. This study would add a lot to our practice to establish new insights in that subject.
Material and Methods
We retrospectively reviewed the data of patients diagnosed with new onset ARF according to the revised Jones criteria 10 between January 2005 and December 2015, from a central database. Patients presenting with recurrent attacks or chorea, patients with other accompanying vasculitic or inflammatory conditions [familial Mediterranean fever (FMF), juvenile idiopathic arthritis (JIA) or Henoch-Schoenlein purpura (HSP)] and patients in whom ASA was replaced with NXN due to hepatic toxicity during follow-up were excluded. The presence of isolated mild (silent) carditis was accepted as a major criterion, according to a recent guideline by the American Heart Association (AHA) acknowledging the role of Doppler echocardiography for defining subclinical carditis in ARF 11 .
The study cohort was divided into 4 subgroups on the basis of joint and valve involvement and also drug chosen for treatment. Group 1 consisted of patients with isolated arthritis, arthritis + mild carditis or isolated mild carditis treated with NXN (1A) or ASA (1B). Group 2 consisted of patients with moderate or severe carditis with or without arthritis treated with mPSL + NXN (2A) or mPSL + ASA (2B) (Fig. 1 ). This subdivision was made because moderate and severe carditis are typically treated with steroids in addition to NSAIDs.
The presence of valvular insufficiency, pericardial effusion or myocardial involvement was assessed using conventional echocardiography. Valvular involvement was diagnosed according to previously defined criteria 12, 13 . The mild carditis was defined as cardiac involvement with grade 1 valvular regurgitations, moderate carditis was defined as hemodynamically important cardiac involvement with grade 2 valvular regurgitations and severe carditis was defined as hemodynamically important cardiac involvement together with heart failure with grade 3 or 4 valvular regurgitations. In cases with grade 2 valvular regurgitations at 2 or more valves the level of carditis was also defined as severe 13 .
The NSAID used for treatment was selected in an arbitrary manner with increasing frequency of NXN over the last 7 years of the study. Drugs were administered until normalization of erythrocyte sedimentation rate (ESR) or C-reactive protein (CRP) in all patients. After normalization of acute phase reactants (APR), the dose of mPSL was tapered over 2 weeks according to therapy duration and the dose of ASA was tapered in 2 weeks. However, tapering was not intended in patients receiving NXN. In all patients, therapy was maintained at least for 4 weeks. The rebound was defined as return of the disease within 4-6 weeks after its apparent cessation while tapering or after termination of drugs. The recurrence was defined as a new episode of the disease occuring after 8 weeks following termination of treatment 14 . Not only neuromotor symptoms were considered, neuropsychiatric symptoms were also taken in to account to diagnose Sydenham's chorea 15 .
The data of patients regarding both symptoms and findings were recorded to a database during treatment process. Patients were asked about the compliance to prophylaxis with benzathine penicillin G and this information is also regularly recorded. All patients were controlled weekly for complete blood count, 
Statistical Analysis
The therapy results and adverse events in each group were compared using SPSS for Windows software package v.17.0 (SPSS, Chicago, IL, USA). The Kolmogorov-Smirnov test was used for the assessment of homogeneity of variables. The data were analyzed for comparison of 2 groups using the Mann-Whitney U-test and for more than 2 groups using the KruskalWallis test. Statistical significance was defined as P<0.05.
Results
The study cohort consisted of 338 patients with ARF after exclusion of 13 patients diagnosed with FMF, JIA or HSP and 18 patients in whom ASA was replaced with NXN due to hepatic toxicity during follow-up (Fig. 1) . The female/male ratio was 1.11 (178/160), mean age of patients was 10.3 ± 2.2 (5-18) years. The median follow-up was 62 (3-125) months.
There was fever at presentation in 28.9% of patients. Monoarthritis was identified in 18.6% of patients, all with valvular involvement. Silent carditis was present in 20.1% of patients. The adverse events were more frequent in patients receiving ASA. In group 1, the gastric adverse effects resistant to single gastroprotective medicine (a proton-pump inhibitor) were seen in 16 patients given ASA versus in 4 patients given NXN (p<0.05). Excluding 3 patients with rash and headache, no other adverse effects were observed with NXN (p<0.05). Neither treatment was changed nor any patient was excluded from study because of gastric adverse effects. Instead, a second or third gastro-protective medicine (a H 2 -receptor blocker or an antacid) was instituted to overcome these adverse effects. In group 2, the adverse reactions were almost similar and mostly attributed to steroid usage. Salicylate intoxication, Reye syndrome, jaundice, chronic hepatic toxicity, renal toxicity or coagulation defects were not observed in any patient. 
Discussion
There are two major issues in this era that we have to discuss nowadays. Firstly, we are in need of new definitions for diagnostic criteria, because the revised Jones criteria work only in typical cases 11 . Secondly, new therapeutic strategies for treatment of ARF are also needed, because there are lots of adverse effects with drugs used and there is no drug showing superior efficacy and reducing the risk of RVD 3 .
No significant changes in the diagnosis of ARF have been observed since early 1940's to the present 18, 19 . However, in some countries with high incidence of ARF and high prevalence of RVD, something has to be changed because of the diversity of symptoms and findings. As a result, in Australia polyarthralgia, aseptic monoarthritis and subclinical carditis are accepted as major manifestations of disease in high risk areas 20, 21 . Similarly, The New Zealand guideline has accepted subclinical carditis and monoarthritis associated with antiinflammatory drug usage as major criteria of RF 22 . According to a recent report, utilisation of the New Zealand guideline resulted in 16% more cases defined as definite ARF than using revised Jones criteria. Subclinical carditis was present in 30% and monoarthritis with antiinflammatory drug usage was present in 11% 23 . According to them, this guideline resulted in improved consistency in the approach reducing morbidity and mortality from this disease. So, subclinical carditis is not a benign condition and echocardiography should be used as a criterion in the diagnosis 24, 25 . Thus, new definitions in diagnostic criteria have created new insights. Finally, the AHA has recently published a revision to the Jones Criteria for the diagnosis of ARF in the era of Doppler echocardiography 11 .
As there are no significant changes in the management of ARF for years, we are in need of new strategies for treatment 1, 3, 26 . So far, there are 2 major drugs used in the management of ARF; steroids and ASA. However, both types of drug have various adverse effects. Weight gain, moon face, acne formation, hypertension and hyperglycemia are well-known adverse effects of steroids 27 . Hepatic toxicity, gastric pain and discomfort, rash, dizziness and headache are frequent adverse events during ASA treatment. Hepatic transaminase elevation is seen in about 25% of patients under ASA treatment with plasma levels exceeding 10 mg/dl 16, 17, 28 . Salicylate intoxication, Reye syndrome, jaundice, chronic hepatic toxicity, renal toxicity or coagulation defects may also be seen in these patients 29 . Inspite of all these adverse effects and the requirement of close laboratory follow-up, few studies with NSAIDs other than ASA have been performed in the management of ARF 1, 3 .
In this study, the rates of improvement in laboratory and clinical parameters in ASA and NXN groups were similar. Gastric adverse effects were more common in ASA group than in NXN group, and ASA was changed to NXN in 10.2% of patients due to hepatic toxicity. So, this study demonstrated that NXN is effective in ARF with or without carditis, and it is well tolerated. Therefore, NXN is a safe and effective alternative to ASA for treatment of ARF.
Although, good results were reported with these new NSAIDs, such as naproxen and tolmetin 7-9 , it is not clear, why they have not come into routine use in the treatment of ARF. For example, Uziel et al. 7 showed that NXN may be effective and safe for treatment of arthritis and fever in a retrospective series of 19 patients with ARF, but there was no control group. Later, Hashkes et al. 8 conducted a randomised-controlled study in 33 patients and found NXN to be equivalent to ASA for treatment of arthritis and less likely to cause hepatic toxicity. In a study comparing the effect of tolmetin versus ASA in 72 patients with ARF, Karademir et al. 9 showed that tolmetin was safe and effective in patients with ARF without carditis.
Apart from showing similar results, the present study has preciously showed these results in a large study cohort of 338 patients and also in patients with arthritis and carditis.
Several NSAIDs have been used successfully in other pediatric rheumatic diseases with almost equal efficacy and tolerance for years. Moreover, similar efficacy of NXN to that of ASA in JIA and reactive arthritis has been reported previously 5, 30, 31 . It is important to consider susceptibility to toxicity in treating children while ensuring normal growth and development 6 . Additionally, the iatrogenic costs related to drug-induced adverse events are a significant component of the total cost
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of therapy in rheumatic diseases 32 . While, the cost of both drugs is similar, about $5 (€4.5) for 1 month, for a 27-kg child, in our country, NXN has some advantages over ASA, including the following: less frequent dosing, good patient compliance, not being associated with Reye syndrome and uncommon hepatic toxicity 29 . ASA requires close monitoring because of intoxication risk, hepatic toxicity or Reye syndrome.
In conclusion, the two major drugs used in the treatment of ARF, steroids and ASA, have various adverse effects. We are in need of new studies addressing other anti-inflammatory agents to establish an evidence for the efficacy of these drugs with possibly less side effects. NXN has some advantages over ASA and as shown in the present study, it is a safe and effective alternative to ASA in the treatment of ARF.
There are several limitations in this study. First of all, this is not a randomized and blinded study. This study was planned in a retrospective manner, because we wanted to see the initial results with NXN in patients with isolated arthritis. The frequency of NXN prescription has been increased concurrently with good results over the last 7 years. After a while, the patients with carditis have been included in the treatment with NXN. So, there is a possibility of selection bias or treatment allocation bias. Secondly, the data were reviewed using a database system including routine charts prepared for each patient. Nonetheless, this may have caused a recall bias or information bias during an 11-year period. In light of the foregoing, to establish and confirm the efficacy and safety of NXN in the treatment of ARF, prospective, randomized and controlled trials are required.
